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(54) DISPLAY PANEL AND METHOD FOR DRIVING THE SAME 

PROBLEM 1 T0°BE SOLVED: To obtain a gray scale display by a time gray scale method with lower power consumption in an 
active matrix type display panel using current controlling type light emitting e ements. . ,, - t or 

SOLUTION: In the pixel connected to a selected scanning me. a driving signal with the /"f^^.^* J c '}f^ 
not to emit light of the light emitting element of the pixel is applied through a signal I ine. whi « ™ c 
Current is supplied by a switching means to the light emitting element in the pixel driven to emit hgh t by the 
signal The light emitting time of the light emitting element is controlled by modulating the on-state period of the 
switching means to obtain a gray scale display. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS ■ - 

[Claim(s)] 



Claim 1] Carry out matrix arrangement of the scanning line of a multi-line, and the signal line of two or more trains 
on a substrate, and the intersection of this scanning line and a signal line is made into a pixel. For eve y pixel are 
the display panel of the active-matrix mold equipped with the current control mold light emitting device ™"*»* 
brightness changes according to the current which flows for a component, and it sets to each pixel. The st switch mg 
means as which it turns on in common for every pixel line, and a driving signal is inputted from a signal line at least 
by the selection signal inputted from the above-mentioned scanning line. The current memory section which a d r' v ' n e 
signal is inputted through the 1st switching means of the above, and carries out memory of the supply of ™e current to 
a light emitting device according to this driving signal. The display panel characterized by hav.ng the 2nd switching 
means which is connected between the above-mentioned current memory section and a light emitting device, and controls 
supply of the current from the current memory section to a light emitting device. 

[Claim 2] The display panel according to claim 1 with which the 2nd switching means of the above consists of 

"[c!aim'3] e The 0 1s? switching means of the above consists of the 1st thru/or the 3rd transistor, and the current memory 
section consists of retention volume and the 4th transistor. The gate electrode of the 1st transistor .s connected to 
the scanning line in common for every pixel line. The 1st main electrode is connected to a signal line in common for 
every pixel train. The 2nd main electrode The 1st main electrode of the 2nd transistor. Connect with a gate electrode 
and the 1st main electrode of the 3rd transistor, and the 2nd main electrode of the 2nd transistor '* connected to the 
1st power-source line. The gate electrode of the 3rd transistor is connected to the scanning I me in common for every 
pixel line. The 2nd main electrode is connected to the 1st electrode of retention volume, and the gate_ electrode of the 
4th transistor. The 2nd electrode of retention volume is connected to the 1st power-source me. and the 1st mam 
electrode of the 4th transistor is connected to the 1st power-source line The display panel according to claim 1 or Z 
by which the 2nd main electrode is connected to the 1st electrode of a light emitting device through the 2nd switching 
means and the 2nd electrode of a light emitting device is connected to the 2nd power-source I me. 
[Claim 4] The display panel according to claim 3 whose above-mentioned transistor is a thin film transi s tor. 
[Claim 5] The display panel according to claim 3 or 4 which comes to constitute the multip exer which the 2nd switching 
means of the above comes to connect the 5th transistor and the 6th transistor with a serial the 1st mam electrode of 
the 5th transistor is connected to the 2nd main electrode of said 4th transistor, and the -2nd mam electrode of the 6th 
transistor is connected to the 1st electrode of a light emitting device, and considers the gate electrode of botn 

[Claim S 6rThe^isplay P panel according to claim 3 or 4 with which the 2nd switching means of the above consists of the 
5th transistor, and the multiplexer which the 1st main electrode is connected to the 2nd main electrode of said 4th 
transistor and the 2nd main electrode is connected to the 1st electrode of a light emitting device, and considers the 
gate electrode of the transistor concerned and the 2nd electrode of a light emitting device as two inputs is 

[c"aim t 75 e The display panel according to claim 3 to 6 which has the transistor for reset which connected the 2nd main 
electrode to the 1st power-source line, and connected the gate electrode to the 2nd pulse signal line for the 1st mam 
electrode in the 2nd main electrode of the 3rd transistor of the above. . . . . . . 

[Claim 8] Are the drive approach of a display panel according to claim 1 to 7. and a selection signal is impressed to 
the scanning line one by one. Turn on the 1st switching means in common for every pixel I jne. and it jy^romzes with 
the "on" period of the 1st switching means of the above. The driving signal which has luminescence and non luminescent 
information on the light emitting device of the pixel concerned is impressed to the current memory section through each 
signal line and the 1st switching means. The drive approach of the display panel which carries out memory of the supply 
of the current to a light emitting device to the current memory section according to the information on this driving 
signal, and is characterized by controlling supply of the current to a light emitting device by turning on and oft of 
the 2nd switching means from the current memory section. iL , . _ o .. „_„_+. nf 

[Claim 9] The drive approach of the display panel according to claim 8 which modulates the luminescence time amount ot 
a light emitting device by modulating the "on" period of the 2nd switching means of the above. 
[Claim 10] The drive approach of a display panel according to claim 9 that the 2nd switching means of the above 
consists of multiplexers of 2 inputs, and controls the modulation of the "on" period of this 2nd switching means by the 
input signal of the above-mentioned multiplexer. „„„ »* «,» ,h« UB 

[Claim 11] The drive approach of the display panel according to claim 10 which the 2nd switching means of the above 
comes to connect a transistor with a two-piece serial, considers the gate electrode of both transistors as two inputs. 

and carries out a multiplexer drive. ..„,.. ^ « ..... *u„ ,t,„„. 

[Claim 12] The drive approach of the display panel according to claim 8 which the 2nd switching means of the above 
consists of one transistor, and considers the near electrode by which this transistor of a I ight emitting device is not 
connected with the gate electrode of this transistor as two inputs, carries out a multiplexer drive, and modulates tne 
luminescence time amount of a light emitting device. . . «_,!-», 

[Claim 13] The drive approach of the display panel according to claim 8 to 12 which resets the driving signal wnicn 
turned on this transistor and was previously transmitted to the -current memory section after having a transistor Tor 
reset between the 1st switching means of the above, and the current memory section and holding the driving signal at 
the signal attaching part of all pixels. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Held of the Invention) This invention relates to the display panel and its drive approach of the active-matrix mold 
using spontaneous light type light emitting devices, such as organic and an inorganic electroluminescence (it is 
hereafter described as "EL") component, and a light emitting diode (it is hereafter described as LED ) component. 

[Description of the Prior Art] Conventionally, the display which combines a spontaneous light [. such as organic and an 
norganic EL element, or an LED component. ] type light emitting device in the shape of an array and d '"Plays by the 
dot matrix is widely used for television, a personal digital assistant, etc. Unlike a liquid crystal diap ay. the 
display using a these spontaneous light type light emitting device does not need the back light for lighting, but nas 

the description that an angle of visibility is large, and attracts attention. Ma((th , 

[0003] As compared with the display of the passive-matrix mold which performs a dynamic drive the display caned tne 
active-matrix mold which performs a static drive especially combining switching elements, such as a transistor and 
these light emitting devices has predominance, such as high brightness, high contrast, and a high definition, and 

attracts attention in recent years. i_ n i*«l 

[0004] As a conventional example of this kind of display, it is Society to drawing 8 for Information The 1 P'xel 
configuration of the drive circuit of the active-matrix mold display which used the EL element quoted, from the page 
[ 216-219th ] announcement of the collection "Eurodi splay 90" of the 1990 autumn convention drafts to Display issue is 
shown the inside of drawing, and 101 and 107 — a transistor and 102 - for a capacitor and 105. as for an tL element 
and 108 1 power-source I ine and 106 are [ the scanning Une and 103 / the data line and 104 / a common electrode and 

[0005]° I "the conf igurationof'drawing.S . if the scanning line 102 is chosen and a selection signal is \^f s ^- a 
transistor 101 will serve as ON and a data signal will be written in a capacitor 104 from the data line 103 through a 
transistor 101. The data signal written in the capacitor 104 determines the gate source inter-electrode electrical 
potential difference of a transistor 107. . iWri „, 

[0006] Subsequently, if the scanning line 102 concerned is un-choosing and a transistor 101 turns off the electrical 
potential difference between the both ends of a capacitor 104 will be held until the scanning line 102 concerned is 
chosen by the next scan. And according to the electrical potential difference between the both ends of a capacitor 104. 
a current flows in accordance with the path of the drain -> common electrode 108 of the power-source line 105 -> tL 
element 106 -> transistor 107. and EL element 106 emits light according to this current. 

[0007] Generally in order to perform movie displays, such as a terminal of a computer, a monitor of a personal 
computer and television, it is desirable that the gradation display from which the brightness of each pixel changes 
can be performed. In order to take out gradation nature to an image, the analog gradation method, the area gradation 
method and the time amount gradation method were used conventionally. 

[0008] The gate electrode potential of the transistor which supplies a current is controlled by the analog_gradation 
method according to a video signal to a light emitting device. That is. it is necessary to contro the conductor of a 
transistor. In this case, it is necessary to change a video signal according to the brightness-voltage characteristic 
of a light emitting device. Generally, in order to show nonlinear diode characteristics, as for the voltage-current 
property of an EL element or an LED component, an electrical-potential-difference-brightness property also shows diode 
characteristics. Therefore, it is necessary to perform a gamma correction to a video signal electrical potential 
difference and a system becomes complicated. Moreover, since a transistor, especially the thin film transistor tit is 
hereafter described as "TFT") widely used on a display have variation in a property, even if its video signal 
electrical potential difference inputted into a pixel is uniform, it will produce nonuniformity in a display 
(0009] In the drive circuit of drawing 8 . in order to perform an analog gradation display, it is necessary to impress 
the electrical potential difference near a threshold electrical potential difference (Vth) to the gate source inter- 
elactrode of a transistor 107. However, if variation as shown in drawing 9 is in the gate voltage and the source 
current property of a transistor 107 For example, since the currents which flow to a trans | stor ™7 d 'tfer I ike ■* 
(intersection of the curve and VA which are shown as a continuous line), and IB (intersection of the curve and VA which 
are shown with a broken line) when gate voltage VA is impressed to the gate electrode of the transistor 107 of drawing 
8 The current which flows to EL element 106 will also change, the brightness of the field which must be the same 
brightness properly speaking will differ, and image quality degradation of brightness nonuniformity etc. will arise 
[0010] The circuit which cannot be easily influenced of the variation in the above transistor characteristics is b\so 
proposed. IDRC (International Display Research Conference) 2000. Digest The gestalt which app I led current Miller circuit 
to the drive circuit of the display which used the EL element is proposed by p. 358-361. drawing in which drawing w 
shows the 1-pixel configuration of the drive circuit concerned — it is — the inside of drawing and 1ZO — current 
Miller circuit and 121-124 — for an organic EL device and 127. as for a signal line and 129. the scanning line ano 
128 are [ TFT and 125 / retention volume and 126 / a power-source line and 130 ] current regulator circuits. 
[0011] In the configuration of drawing 10 . by the selection signal impressed to the scanning line 127. it transistors 
123 and 124 turn on. the constant current from a current regulator circuit 130 will be supplied to a transistor 
through a transistor 124. and will be further supplied to the «ate electrode of retention volume 125 and TFT1ZZ wrougn 
TFT123 TFT121 and TFT122 constitute the current mirror, and the same current flows. Since the gate electrode potential 
of TFT122 is being fixed by retention volume 125 even if TFT123 and TFT124 turn off. TFT122 holds an ON state and 
continues passing constant current. An organic EL device 126 will perform luminescence and non luminescent one by 
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controlling a constant current value by this condition. . u;1 . r . .. 

[0012] Since it is not concerned with the threshold electrical potential difference of TFT but current Miller circuit 
- 120 can supply the supplied current to a load, it essentially becomes possible [ supplying constant current to a load 
126. i.-e.. an organic EL device. ] regardless of the variation in TFT. Moreover, the retention volume 125 used here is 
good in necessary minimum magnitude, in order to hold the gate voltage of drive TFT122. 

[0013] Moreover, as an area gradation method, the method proposed by reference "AM-LCD2000, AM 3-1 is held. Inis 
method divides one pixel into two or more sub-picture elements, and takes out the gradation of the pixel concerned with 
the gross area of the sub-picture element which turns on and off and turns on each sub-picture element. However, by 
this method, since it is difficult to gather a numerical aperture, about the drive current density to a I i-ght emitting 
device, a raising colander is not obtained but there are problems, such as a rise of driver voltage and a life fall of 
a component. . ~ , . . + 

[0014] Moreover, a time amount gradation method is a method which modulates the luminescence time amount or a I ignt 
emitting device! and takes out gradation in order to solve the trouble in an above-mentioned analog gradat ion m ^ hod 
and an above-mentioned area gradation method, for example, is SID2000. DIGEST It is reported by 36.1 (p. 91-2-915) 
[0015] However, also in the method concerned, in order to make small effect of the variation in the transistor used Tor 
circuitry it is necessary to operate the transistor for the constant current drive of a I igfit emitting device in a 
linearity field and. for this reason, there is a problem of the rise of supply voltage and power consumption. 
[0016] Moreover, by this method, as it is also in the above-mentioned report, the total luminescence time amount within 
1 field period is modulated by selection of two or more luminescence periods. For example, when it is going to display 
8 bits (256 gradation), as luminescence time amount, eight subfield periods of 1:2:4:8:16:32:64:128 will be chosen for 
1 field period And just before each subfield period, in order to choose luminescence and the non luminescent ones in 
the subfield period, the addressing period of all pixels is needed, this addressing period — fundamental ~ a! Pixels 
— it is non-display, and the effective luminescence period in 1 field becomes effective luminescence period -(1 field 
period)- (1 screen addressing period xN). when performing N bit gradation display, and luminescence brightness falls. 
Therefore it will be necessary to raise the luminescence brightness per one subfield and to compensate the 
luminescence brightness in the whole field. Moreover, in the usual liquid crystal display (LCD), since it is necessary 
to carry out the address of the place which ends in 1 time per 1 field of the address by the count of a gradation bit. 
a high-speed addressing circuit is more needed. 

[problem<s) to be Solved by the Invention] The technical problem of this invention solves a trouble in case the above- 
mentioned time amount gradation method performs a gradation display, and is not influenced of the property variation of 
a transistor, but is to offer the display panel which can make a light emitting device emit light by high brightness, 
and its drive approach. 
[0018] 

[Means for Solving the Problem] The first of this invention, carry out matrix arrangement of the scanning line of a 
multi-line, and the signal line of two or more trains on a substrate, and the intersection of this scanning line and a 
signal line is made into a pixel. For every pixel, are the display panel of the active-matrix mold equipped with the 
current control mold light emitting device from which brightness changes according to the current which flows for a 
component, and it sets to each pixel. The 1st switching means as which it turns on in common for every pixel line and 
a driving signal is inputted from a signal line at least by the selection signal inputted from the above-mentioned 
scanning line. The current memory section which a driving signal is inputted through the 1st switching means of the 
above, and carries out memory of the supply of the current to a light emitting device according to this driving signal. 
It connects between the above-mentioned current memory section and a light emitting device, and is characterized by 
having the 2nd switching means which controls supply of the current from the current memory section to a light emitting 
dev i ce 

[0019] In the display panel of above-mentioned this invention, the following configuration is included as a desirable 
mode. 

[0020] The 2nd switching means of the above consists of multiplexers of 2 inputs. 

{0021] The 1st switching means of the above consists of the 1st thru/or the 3rd transistor, and the current memory 
section consists of retention volume and the 4th transistor. The gate electrode of the 1st transistor is connected to 
the scanning line in common for every pixel line. The 1st main electrode is connected to a signal line in common for 
every pixel train. The 2nd main electrode The 1st main electrode of the 2nd transistor. Connect with a gate electrode 
and the 1st main electrode of the 3rd transistor, and the 2nd main electrode of the 2nd transistor is connected to the 
1st power-source line. The gate electrode of the 3rd transistor is connected to the scanning line in common for every 
pixel line. The 2nd main electrode is connected to the 1st electrode of retention volume, and the «ate electrode of the 
4th transistor. The 2nd electrode of retention volume is connected to the 1st power-source line, the 1st mam electrode 
of the 4th transistor is connected to the 1st power-source line, the 2nd main electrode is connected to the 1st 
electrode of a light emitting device through the 2nd switching means, and the 2nd electrode of a light emitting device 
is connected to the 2nd power-source line. 

[0022] The above-mentioned transistor is a thin film transistor. 

[0023] The 2nd switching means of the above comes to connect the 5th transistor and the 6th transistor with a serial, 
the 1st main electrode of the 5th transistor is connected to the 2nd main electrode of said 4th transistor, the ,2nd 
main electrode of the 6th transistor is connected to the 1st electrode of a light emitting device, and it comes to 
constitute the multiplexer which considers the gate electrode of both transistors as two inputs. 

[0024] The 2nd switching means of the above consists of the 5th transistor, the 1st main electrode is connected to the 
2nd main electrode of said 4th transistor, the 2nd main electrode is connected to the 1st electrode of a I ight emitting 
device, and the multiplexer which considers the gate electrode of the transistor concerned and the -2nd electrode of a 
light emitting device as two inputs is constituted. 

[0025] It has the transistor for reset which connected the 2nd main electrode to the 1st power-source line, and 
connected the gate electrode to the 2nd pulse signal line for the 1st main electrode in the 2nd main electrode of the 
3rd transistor of the above. ■ +■ «h 

[0026] The second of this invention is the drive approach of the display panel of above-mentioned this invention, ana 
impresses a selection signal to the scanning line one by one. Turn on the 1st switching means in common for every pixel 
line, and it synchronizes with the "on" period of the 1st switching means of the above. The driving signal which has 
luminescence and non luminescent information on the light emitting device of the pixel concerned is impressed to the 
current memory section through each signal line and the 1st switching means. According to the information on this 
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driving signal, memory of the supply of the current to a light emitting device is carried out to 

section, and it is characterized by controlling supply of the current to a light emitting device by turning on and off 
of the 2nd switching means from the current memory section. , ^ QO Q Hoo ; rflK | 0 

[0027] In the drive approach of above-mentioned this invention, the following configuration is included as a desirable 

W028] By modulating the "on" period of the 2nd switching means of the above, the luminescence time amount of a light 

[00^9]"^ of the above consists of multiplexers of 2 inputs, and controls the modulation of the 

"on" period of this 2nd switching means by the input signal of the above-mentioned multiplexer 

[0030] It comes to connect a transistor with a two-piece serial, and the 2nd switching means of the above considers the 
gate electrode of both transistors as two inputs, and carries out a multiplexer drive. 

[0031] The 2nd switching means of the above consists of one transistor, by considering the near electrode by which this 

transistor of a l ight emitting device is not connected with the gate electrode of this transistor as two inputs, a 

multiplexer drive is carried out and the luminescence time amount of a light emitting device is modulated. 

[0032] After having a transistor for reset between the 1st switching means of the above, and the current memory section 

and holding a driving signal at the signal attaching part of all pixels, this transistor is turned on and the driving 

signal previously transmitted to the current memory section is reset. 

[0033] 

[Embodiment of the Invention] The display panel of this invention is a display panel of the active-matrix mold which 
has arranged the scanning line of a multi-line, and the signal line of two or more trains in the shape of a matrix on a 
substrate as a basic configuration, and has arranged the light emitting device for every pixel by making the 

foSrin'tM it is characterized by having connected to the circuit top serial the current memory section 

and the light emitting device which carry out memory of the current supplied to a light emitting device with the signal 
written in through the 1st switching means and this 1st switching means which choose a pixel, and making the 2nd 
switching means intervene between the current memory section and a light emitting device in each above-mentioned pixel. 
Furthermore, in the above-mentioned display panel, according to this information on a driving signal that it was 
inputted into the 1st switching means scanned by line sequential and that it has luminescence and non luminescent 
information on a light emitting device, the drive approach of this invention carries out memory of the supply of the 
current to a light emitting device to the current memory section, and is further characterized by controlling supply of 
the current from the current memory section to a light emitting device by the 2nd switching means 

T0035] Therefore, in the display panel of this invention, by modulating the "on period of the 2nd switchmg means, or 
controlling the "on" period of the 2nd switching means, and the 2nd electrode potential of a light emitting device, the 
period when a current flows to a light emitting device, i.e.. luminescence time amount, can be modulated and the 
gradation display by the time amount modulation can be performed. In this invention, the addressing period of a pixel 
is only a period which chooses the 1st switching means and carries out memory of the supply of the current to a lignt 
emitting device to the current memory section, since 1 time per 1 field of the address is sufficient as it can 
lengthen the luminescence period of a light emitting device compared with the conventional time amount gradation 
method, consequently can perform a day I ight display conventional I y. 

[0036] The 1-pixel circuitry of the display panel of this invention is typically shown in drawing 1 For one in 
drawing, as for the current memory section and 3. the 1st switching means (addressing section) and 2 are [ the 2nd. 
switching means and 4 ] light emitting devices. . filpt . r 

[0037] In this invention, by turning on the 1st switching means 1. the pixel concerned is chosen (address) further, 
the driving signal which has whether the light emitting device 4 of the pixel concerned is made to emit I ight and 
non luminescent information is impressed to this 1st switching means 1. and memory of the supply of the current to a 
light emitting device 4 is carried out to it at the current memory section 2 according to the information on this 
driving signal. The information by which memory was carried out to the current memory section is held also after the 
address is completed and the 1st switching means 1 turns off. Thereby, although a currentjs supplied to a light 
emitting device 4 from the current memory section 3. at this time, by controlling the on period of the 2nd switching 
means 3 arranged to the serial, supply of this current can be controlled, the luminescence period of a light emitting 
device 4 can be modulated, and a gradation display can be performed as a result. 

{0038] Drawing 2 is drawing showing typically the circuit which constituted the multiplexer 5 of 2 inputs as a mode 
which controls the "on" period of the 2nd switching means of the above. 

[0039] The timing chart which controls the "on" period of drawing 1 and the 2nd switching means of 2 to drawing 3 . and 
performs a gradation display to it by the time amount modulation is shown. Among drawing 3 . (a) shows an addressing 
period (ta) and (b) shows a display period (td). The case where 5-bit gradation was displayed on drawing 3 as the 
number of gradation was illustrated. As shown in drawing 3 . in this invention, each pixel is chosen by line sequential 
scanning memory of the current is carried out to the current memory section 2 of all pixels, (ta) and after that, a 
display period (td) is divided into five subfields (t1-t5). luminescence and non luminescent one are controlled in each 
field and the difference in total luminescence time amount performs a gradation display. In addition, in drawing J . 
although sequential continuation was carried out and each subfields t1-t5 were shown, in this invention, it is not 
limited especially about the length between the timing, continuation luminescence time amount, and two or more 
luminescence time amount that the luminescence time amount of a light emitting device 4 should just turn into total 
predetermined time amount within a display period. . . . • ff 

[0040] According to this invention, in a time amount gradation method, the writing (addr-ess) to each pixel or a driving 
signal can be managed at once in the 1 field, and its writing for the gradation number of bits is unnecessary like 
before For example, if it assumes that 250kHz of field frequency is required as 60Hz. the 240 number of scanning 
lines and an addressing period of the 1 scanning line when the 8-bit gradation which performs a full co or display is 
considered The conventional luminescence time amount of luminescence time amount (100% white display) -y/ W) -" T [ 
250x103) x8x240=9. 0msec this invention (100% white display) = (1/60) It is set to -(1 / 550x103) x240=15. 7msec. The 
direction of this invention can take long luminescence time amount 1.7 times. If this puts in another way. it means 
that the current conventionally passed to a light emitting device obtaining the same luminescence brightness can t>e 
reduced to 1/1 7 (for example, in the case of an organic EL device, the amount of currents and luminescence brightness 
change to a linear mostly). This is very important for the application on condition of a dc-battery drive like the 
display of a pocket device. a :+..+. a +h fl 

[0041] Drawing 4 shows typically the active-matrix circuit of the display panel of this invention which constituted tne 
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oixel of the circuitry of drawing 2 as 2x2. the inside of drawing, and 11 - a signal line, and 18 and 19 are control 
I gnal line! ano as'for a signal driver, and 13 and 14. a control signal driver and 15 gave t a scan dr.ver and 12 / 
- a Ser-source line and 16 / the scanning line and 17 ] the same sign to the same member as drawing 1 and draw mg 2 
[0042] In the configuration of drawing 4 . sequential selection of the scanning me 16 .s made by the scan dr.ver 1. 
and it synchronizes with this. The driving signal which has luminescence and nonlum.nescent !"£^t.on on the p xel 
connected to the scanning line 16 chosen as the signal I ine 17 from the s.gnal dr.ver 12 'Stressed Th s driving 
signal is impressed to the 1st switching means of each pixel through a signal line 17 and this driving signal s 
fKr inputted into the current memory section 2 through this 1st switching means In the current memory section 2 a 
cu rert is supplied to the light emitting device 4 which is the pixel whose information on the inputted driving signal 
?s Sinescence through the 2nd switching means 3 from the current memory section 2. Turning on and of f of the 2nd 
switching means 3 is controlled by combination of the control signal impressed to a multiplexer 7 from the control 
signal dfiJers 13 and 14 through the control signal lines 18 and 19 by which matrix arrangement was carried out The 
control signal drivers 13 and 14 which drive a multiplexer 7 can use the driver technique for the conventional I. quid 

mm Nex? P '?he P cSncre?e circuitry of this invention is explained. In this invention, as for a desirable basic 
configuration the 1st switching means 1 of the above consists of the 1st thru/or the 3rd transistor. The cur rent 
memory section 2 consists of retention volume and the 4th transistor, and the gate electrode of the 1st 
connected to the scanning line in common for every pixel line. The 1st main electrode is connected to a signal line m 
coSmon for every pixel train. The 2nd main electrode The 1st main electrode of the 2nd transistor. Connect with a gate 
Strode and the 1st main electrode of the 3rd transistor, and the 2nd main electrode of the 2nd transistor is 
connected to the 1st pSe?-source line. The gate electrode of the 3rd transistor is connected to the scanning line in 
cZon for every pixeM ine The 2nd main electrode is connected to the 1st electrode of retention volume, and the gate 
electrode of the 4th transistor. The 2nd electrode of retention volume is connected to the 1st power-source I me. the 
^ main electrode of the 4th transistor is connected to the 1st power-source line the 2nd main electrode is connected 
to the 1st electrode of a light emitting device 4 through the 2nd switching means 3. the 2nd electrode of a light 
emitting device 4 is connected to the 2nd power-source line, and it is a configuration. . Min . «• 

[0044 The circuit diagram of 1 operation gestalt of the above^nent i oned bas.c configuration is shown in drawmg 5 
ihis operation gestalt - the above - the 1st in a desirable basic configuration - the 4th trans. stor are constituted 
} r Z TFT, and ii is the gestalt using the organic EL device as a light emitting device. Among dr awing as for TFT and 
56 a pulse signal line and 60 are organic EL devices, and retention volume and 57 gave [ 51-55 / + power-source line 
and 58 / - power-source line and 59 ] the same sign to the same member as drawing 4 Arivina «. 

[0045] n the circuit of drawing 5 . if the scanning line 16 is chosen and TFT 5 and 53 turns on the driving signal 
which has luminescence and non luminescent information on the pixel concerned wi 1 1 be suppl led I to TFT52 through TFT51 
from a signal line 17 and will be further inputted into the gate electrode of retention volume 56 and TFT54 through 
TFT53 TFT52 and TFT54 constitute the current mirror, and the same current flows. Since the gate electrode Potential of 
TFT54' is being fixed by the driving signal by which memory was carried out to retention volume 56 even if TrTol and 
TFT53 iurn off (memory is carried out) memory of the on-off condition of TFT54 by this driving s.gnal is carried out. 
That is when a dr Mng signal is set up so that TFT54 may become off [ TFT54 ]. when it has ON and nonlum.nescent 
ISform i ion when this drying signal has luminescence information, and a driving signal has " m '"" ce " c |'^ 0 ^° n - 
even if TFT 51 and 53 becomes off. TFT54 holds an ON state and suppl .es constant current to an organ c EL device 60 
from ♦ power-source line 57. Only the period when TFT55 turned or. the constant current suppl .ed through TFT54 w. th the 
ON signal finally inputted from the pulse signal line 59 is supplied to an organic EL device 60 through this TFT55. 
That is time amount gradation can be obtained by control of the on period of TrTaa. 

[0046] Moreover, in this operation gestalt. the pulse signal line 59 can be connected in common for every p xel I ine 
the cathode electrode of an organic EL device 60 can be connected in common for every pixel tram, matrix w ring can be 
carried out. and luminescence time amount of an organic EL device 60 can be controlled by carrying out a multiple er 
drive by considering the pulse signal line 59 and a cathode electrode as two inputs (contro of the t me amount from 
which ON and the cathode electrode potential of an organic EL device 60 are set to low leve by TFT55) . inu „ ntion 
[0047] Drawing 6 shows the 1-pixel circuit diagram of other operation gestalten of the display pane I of th smventioa 
This operation gestalt is a gestalt which connected TFT61 for reset to juxtaposition between TFT53 of the 1st switching 
leans and the detention volume 56 of the current memory section in the configuration of dj^iQg_5 shown Previous I y In 
the c rcuit concerned, an ON signal is inputted into the pulse signal line 62 TFT61 is turned on. picking ****** of 
the charge at the time of a transfer of the driving signal to the retention volume 56 performed by discharging and 
continuing in the charge held at retention volume 56 is prevented, and an exact signal transfer is enabled. 
W048? Moreover by using TFT54 as a P channel mold. TFT54 is made into an OFF state and supply of the current from + 
iower-source line 57 to an organic EL device 60 is suspended. When TFT61 is used as an N c anne mold, it connect for 
example with - power-source line instead of + power-source line. Since the degree to which ummescence brightness 
de?e? orates is said to become strong if continuation luminescence of the organic EL device is carried out corapa ed 
with intermittent luminescence, as described above, degradation of the organic EL device 60 concerned .s delayable by 
once stopping luminescence of an organic EL device 60. tra „cmi«P<i to 

[0049] Moreover, fundamentally, this reset action should just be performed, before a dr.v.ng signal is transmitted to 
each pixel. What is necessary is just to carry out once [ at least ] as that timing for every (in this case fo the 
pulse signal line 62 to be connected [ every line, every train, and all / pixel ] > field before the scanning I me is 
chosen for every line (in this case, common connection of the pulse signal line 62 is made for every line at 'east.;, 
for example As actual timing, the level blanking period and perpendicular blanking period of a video signal are 



[0050] Drawing 7 shows the 1 -pi xel circuit diagram of other operation gestalten of the display panel of this '"mention. 
As for 71 and 72. TFT. and 73 and 74 are pulse signal lines among drawing. This operation gestalt corresponds to tne 
configuration of drawing 2 and drawing 4 . is a gestalt which constituted the 2nd switching means from a multiplexer of 
2 inputs in the configuration of drawing 5 shown previously, specifically connects the 5th transistor and the 6th 
transistor to a serial, considers each gate electrode as two inputs, and carries out a multiplexer drive. That s a 
control signal is inputted into the pulse signal lines 73 and 74. turnmg on and off of TFT 71 and 72 is control led by 
the combination, and the period (period which TFT 71 and 72 turns on in co.nc.dence) which supples a current to an 
organic EL device 60 for every pixel is controlled by the control signal drivers 13 and 14 shown in drawing 4 
[0051] In addition in the above-mentioned operation gestalt. although the case where used TFT as a switching means ana 
an organic EL device was used as a light emitting device was explained to the example, as a switching means, tne 
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transistors and active components other than TFT may be used, and an inorganic EL element and an LED component can be 
preferably used as a light emitting device. 

TEffelt of the Invention] Since a display period is sharply extensible in the display panel which indicates by 
Ration by the ITm aZmt modulation using the light emitting device of a current control mold according to this 
invention as explained above, a display by high brightness or the current which flows to a light emitting device can be 
SduSed convertionany. and power consumption reduction by the whole panel can be aimed at. Therefore. '" Jo-battery 
drive applications, such as a pocket device, more, the drive of long duration is attained and is very useful. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages xaused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] m ... 

/Drawing 11 It is the mimetic diagram of the 1-pixel circuitry of the display panel of this invention of this 

|prawing n 2] In the circuitry of drawing 1 . it is a mimetic diagram at the time of constituting the -2nd switching means 
from a multiplexer of 2 inputs. 

TDrawing 31 It is the drive timing chart of the circuit of drawing 1 . 

King 4 ] It is the mimetic diagram of the active^natrix circuit of the display panel of this invention const. tuted 
using the pixel of the circuitry of drawing 2 . ^ . • , • 

d rawing 5] It is the 1-pixel circuit diagram of 1 operation gestalt of the display panel of this invention. 

Drawing 6 It is the 1-pixel circuit diagram of other operation gestalten of the d.sp ay pane of this invention. 

Drawing 71 It is the 1 -pixel circuit diagram of other operation gestalten of the display pane of this invention. 
[Drawing 8 1 It is drawing showing the 1-pixel circuitry of the active-matrix mold display panel using a transistor and 
a I ight emitting device. . . 

ro r awing 91 It is drawing showing the gate voltage and the source current property of a transistor. 
fDrawing 101 It is drawing showing the 1-pixel configuration of current Miller circuit and the drive circuit of the 
display using an EL element. 
[Description of Notations] 

1 Three Switching means 

2 Current Memory Section 

4 Light Emitting Device 

5 Multiplexer 

11 Scan Driver 

12 Signal Driver 

13 14 Control signal driver 
15 Power-Source Line 

V6 Scanning Line 

17 Signal Line 

18 19 Control signal I ine 
51-55 TFT 

56 Retention Volume 

57 + Power-Source Line 

58 - Power-Source Line 

59 Pulse Signal Line 
€0 Organic EL Device 

61 TFT 

62 Pulse Signal Line 
71 72 TFT 

73 74 Pulse signal I ine 

101 107 Transistor 

102 Scanning Line 

103 Data Line 

104 Capacitor 

105 Power-Source Electrode 
106 -EL Element 

108 Common Electrode 

109 Current Control Circuit 
120 Current Miller Circuit 
121-154 TFT 

125 Retention Volume 

126 Organic EL Device 

127 Scanning Line 

128 Signal Line 

129 Power-Source Line 

130 Current Regulator Circuit 
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[0 0 3 8] 02(1, ±E»2^-fyf-#a©*>'«8M 
£»t3<i«£L-?\ 2A*©v;l/^7V*lJ-5£« 

[0 0 3 9] H3fc, a 1, 2©m2^f' i y^a©* 

y^*-h£jjVf 0 03* (a) \&7Y\sp>*SV!m 

m (t,) (b) im^mm (ta) **-r. 03tc 
««3teiaECJ:oraRLr, ^B^©^i3it^ ; eya52 

(cllJit^^^y L (t.) , ^©^> «tt:WF^ (ta) £ 
5O0D-9-77-<-^F (t.~t s ) (c^fJLT§7^- 

©»vKJ:»)PBiia**ff3. Si. 03tci3i>T{i, & 
■9-77 -f-;l/ F 1 1 ~ t « *M9GmttLX&L1tW* 
HBtls^Ttt, %7>6^7 4 ©SBBSfflffS^fflfflrtfc* 

[0 0 4 0] *5fflCJ:ntf, WplfflBWSSKfeV^T, 
Bftfi#©«B*^©«*&# (7 FU^) « 1 74- 

©Stji^ti^S^t/^o Wl^-tf, 7)\>iiv— &7r>%frv 

z, jKtt»2 40*, iM^<o7V]yy^yymm 

£ LT 2 5 0 kH z&ST'&i.^^'S^ 
tt*©58*l*nB (1 0 0%Sa^) = (1/6 0) - 
(1/2 50X 1 0 3 ) X8X2 4 0 = 9. 0msec 

*£W©58fePtia (ioo %aa^) = (i/6o) - 

(1/2 5 Ox 1 0 3 ) X2 4 0= 1 5. 7msec 

fc&y, *sgHj§©£# i. 7flH©e^ia*fi<a*ci 
^r*t -So c©ctti, si/^^^i, ncajtwfi* 

»-5©t, ^*<k 0 t%7t^7ic^-r«gi!^ 1/1.7 
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[00 4 1] B4tt« B2©[IIgg;|§/£<Difflig£2X2£ 

xensfcaawtiivr. m*. i lttiSK?^^, i 

5ttllK 1 6tij£SS§U 1 7ttfi*tt, 18, 19 

[0 0 4 2] B 4 ©JgJiStEfe^T, ilih*7^1 IK 
K9-f/M 2<fcDfflMt«l 7tc, aBR«nfcjtffl»l 16 
#01*0* tU ffl^R 1 7 £:frLT&Bii!t©S 1 vf- 

# wtft i/okis* * 'J » 2 icmmwtmm^Kti z n 

*. ffflE**'J»2Ttt» A^»^n/c:|g»)fi^(Olf^ 
a*-p**BISO»3BI8? 4 tcttW/tifiWIi* * U B 2 
J:»3m2^-y^S3*^bT^^n5o S2;W 

<|fil8, 1 Qtrtl/CMtMWF^f/M 3, 14 

m^YvJ^i 3, 1 4 it, mtff(£*©ji*fl*a*><* 

So 

[0 0 4 3] #fc, *»«©*ft:«a:@B«Mto:^T 
IttBJ-TSo #§gHJi{C j3^T$?3: LV^*«fiK(i. ±ffiS 
1 Myf-^St 1 jWB 1 7?>SS3 h7y>*X^T«S 

$£n, si h^y^x*©y-httffi#H^t-r*sK& 
at^aiejcssttsn, s 1 ±ww«M«fi:«afc: 

1±»®, y-hiS, &tfS3 h57^7.*©Sl± 

*®c»«s*u S2 h7y^7.*©S2±mitfsi 
o«swt«««n, S3 h7^>oy-h«w 

g*©S 1 ttS&tfS 4 h^>s?x*oy- h«fifc» 
i?n, £j#§g©s 2 «b#s 1 owmicsms 
n, S4 h^y^x^^s 1 ±«&#s 1 ommicm 

4 ©s 1 wbcbbsi-u set*? 4 cos 2 my 

[004 4] H5K, ±.a&mm&<D-nm&m<o®s& 

i:LTW«E L^^ffl^fc^ST'SSc B<K 5 1~ 
5 5STFT, 56itUnSM. 5 7(i+tt» 5 8 
5 9(i/WXfI*iJ£, 6 0litiELt? 



(6) ttM2 00 2-2 8 7 6 8 2 
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■e* *> , b 4 1 n cffiHcim 

[004 5] 05 ©@^tci3l/''r , 1 6 

ntTFT5K 5 3tf*>"f5i:, 3KB*©fBfc • 
IBBHt 1 7 *5 T F T 5 

l^LTTFT52tC«l&^n, ££>ETFT5 33£: 
ftLT&JtSS 5 6 £ T F T 5 4 <D^- HSISEA^? 
n^ 0 TFT5 2i:TFT5 4i:(i*U>'h57-*« 

RgbTfeo, ra-©w*tf»n*. tftsi^tft 

5 3 #:*7 LT TFT54 ©7"*— h *ft*tti4fffif 

io &*5 6K^*y«nfcWKi«^fc:«fe-3"Cfia3S*nT^ 
5 4©^y • ^tfBtt^ty sns. en%> ^enA 

^A^1f«i%W-rS«^Eti, T F T 5 4 # 
SW£flHi**r*»frK:ttT.F T 5 4ti*7£&3<£? 

TFT5K 5 3tf*7£fcoTfeTFT5 4«: 
*yW£«&U +«^$!5 7<fct)WliEL^6 0 
£3£B«[*ttfefrS. T F T 5 4 ^LTM^n/c^ 
Wft«\ «»Wh:/^l/X«<*»5 9J:»)A**n5*> 
20 fi§CJ:oTTFT5 Stf*-:/LfcJHH©#KT F T5 
5*^LT'W«ELjR?6 0tflttft«nSo Wfc> T F 
T 5 5©*>JWM©ffl»fc«fcoTll*M»W*»*Cfctf 

[0 0 4 6] ♦BSBBWcfcV'Ttt, 
«5 9*BBfT«fc#»fc»«U W*£E LX76.0© 

©leWfBISWW (TFT5 5^y, t«E LI?6 
30 0©* V— FttKtttf 1 o wl^"OWcftSflflffl©»J 

[0 0 4 7] 06{i> *^©^/^;l/©ffl©H)!fS^ 

m<o i ii^©iHigs@^-ro ^tfc^Lfc 

0 5©«j£fC}o^T, S 1 7.-l' , y^ : -^S©T F T 5 3 t 

«Kt^*ua5©fia*s*5 6fc©ifflt, 'jt7hffl©T 
ft 6 1 zmnc&wtLrcBmv&Zo %tmuncts\,* 

T(i, ^;l/7>m^6 2tC^yffi^A*LTTFT6 

T, grl/^T?ft>n§^S*5 6^©^®!^©^^ 
40 {cfett5«^f©K0C{^L5:Kll:b, Eii&m^fs^ 

[0 0 4 8] T F T 5 4 £ P^-f*^ 3 £ 

TFT54W7S8CU +*M^5 7*ve,^ 
«EL^6 0^©MS5©«»&*f#ll:-rao TFT6 1 

50 ?6 0©^b%316^5ci:^T*t5o 
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[0 0 4 9] tit, COUt»hifftt, S*Wfc(i, 
BXftXlcttttStiS. ) lBffAtfJ: 

[oo5o] m 7 a, xftwomTX'^fromomMfc io 

SO 1 mm<D®&W*7F? 0 0*, 71, 7 2«TF 
T, 7 3, 7 4fiM;WI^Tfe§. *HSg^^fi, 

-5, macTnLrz^mm^^^-f^i 3, 1 4tcj;t). 

<fc o TT F T 7 1 , 7 2®*> • *7£ffiW 20 
U BXSKWttE L#?6 0lc«fc£#|&-rs}WIH 
(T F T 7 1 , 7 2iWK*^t5»iS) fcMfTf 

So 

[0 0 5 1 ] ft, -±raai0g«C*H^Ttt, X-f 
©£L.TTFT£, §Sftfll?tLT#filELjft?£fflV> 
rc%-&*micmWLtct>\ >y LTfiT F T 

Sfc, fgftl£?£ LT«&«E Lift^L E D^?^r<i? 

[0 0 5 2] 30 
[HHOM] W±aWfl Lfc «fc o fc, #fgB£{c J: till, 

•y f- u KftffljiEfev^T, <fc ^ w%m<»mitmmz % 

[0ffi©Bf*&lftt£] 

[0 1 ] *^0*^BJOg^/^;l/0 1 mm<D®S&ffi 40 

[02] 0 1 <D®&mmci3^x, i&zMvttWk 

2 A*Ov;l/^7b^-9-T« Lfcif£©«3K0T'$> 

So 

[0 3] 0 1 ©^©IB®)?-^:/ hT*&3 0 

[0 4] m2<D®s&m&<Dwmzm^?M&istc*¥&R 

So 

[05] ^m(om^^fi(D~mmmm<o 1 an©© 

«g0-?fcSo 50 



^20-0 2-2 87 6 82 
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[06] *mw<DWiv^)i,<Dm<Dntmm<Din%<o 

0SS0T?&So 

[0 7 ] *BW<DS^*;W0fl&©*fl0B«© l P^© 
@SS0T*fe5o 

[08] h^S^WB^^fcSJBV'fcT*?^:? 
v h 'J *xSSjj^*>l/© 1 HJRoaiMftSfc^Brc 
<Jd§o 

[09] hv^^x^o^-hm- y-*w«i#tt* 

^t0T*feSo 

[010] *^h5v-®S8£EL|g?£fflW£TW 
*7W©«ft|aiK«) 1 BH«^^-r0T*feSo 

1, 3 X^yf-^S 

2 «***y» 

4 Hftlft? 

5 ^vu?-yV*lt 

1 1 SSH7^^ 

1 2 mm??** 

1 3, 1 4 KMPfi^K?^ 
1 5 WMM 
1 6 

1 7 {s^m 

18,19 Mffft^lS 
51-55 TFT 

5 6 unmm 

5 7 +wsm 

5 8 -man® 
59 tw^m^n 

6 0 *f$ELlt? 
6 1 TFT 

6 2 /^l/Xffi^flU 

7 1,72 TFT 

7 3, 7 4 /W7.mmBl 
10 1, 10 7 h^yi/xf 
1 0 2 
1 0 3 

104 nyfy^ 

i o 5 

106 ELI? 

i o 8 tmnm 
i o 9 ttttffiraitt 

1 2 o h^^-BSS 
12 1—12 4 TFT 

1 2 5 &&&m 

1 2 6 £fl|E LlSt? 

1 2 7 £SiNg 
1 2 8 
1 2 9 

1 3 0 ^ttSiUUSS 



(8) 



#H2 0 0 2-2 8 7.6 82 




[06] 



[07] 



<9) 



200 2-287682 



[09] 
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(V) 



130 




126 



(51) Int. CI. 7 

H 0 5 B 33/14 



F I 

H 0 5 B 33/14 



F *-£.(##) 3K007 AB03 AB05 BA06 CA03 DA02 
EB00 EC00 GAOO 

5C080 AA06 AA07 BB05 DD02 DD26 
EE01 EE17 FF11 GC02 GC08 
HH10 HH14 JJ02 JJ03 JJ04 
JJ05 KK02 KK07 KK43 

5C094 AA22 BA03 BA27 CA19 DA13 
EA04 EA05 EA07 EB05 



